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(57) Abstract 

PROBLEM TO BE SOLVED: To produce a high output 
with high efficiency by setting the oscillation 
wavelength of an array element shorter than the 
absorbing wavelength of a solid state laser medium in a 
normal temperature thereby turning the absorption 
spectrum of solid state laser medium to the oscillation 
spectrum of a high output pumping semiconductor laser. 

SOLUTION: Insulators 17 and one-dimensional 
semiconductor laser an-ay elements 1 are arranged 
between a large number of stacked cooling 
microchannels 16 such that they are not overlapped in 
plan view. The cooling microchannels 16 are bonded 
electrically and physically to the one-dimensional 
semiconductor laser array elements 1 thus constituting a 
two-dimensional semiconductor laser array element. The 
wavelength indicative of the peak value of oscillation 
spectrum of the one-dimensional semiconductor laser 
array elements 1 during normal operation in a normal 
temperature is shifted by an amount corresponding to the 
wavelength shift at the temperature rise of 
semiconductor laser during high output operation, to the 
short wavelength side from the peak wavelength of Nd ion 
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C2) 

1 

If, 

4i7U^ir lyi( }\'tmtZ7 U^m^t «:xStC^ OaSU 

rSeT^> c i J: 0 -;x^n^*i*i^ -if r u 

fjfeHfi-C* ^ C i i r i 2 -If 
jai|a^i|^«i$L'-ifo 

[ im-m 6 ] ^m^t^ ^ 0 i?^tpffl^ ^ u ^ ir > 

;?oKOfacc, tB»#i-:;«:7ni«^i»*u-lfTU-YS^i 
-7 ^ D ^ Hr > i — ^ - tf T 

fsg b "c - iX7T:*«9» u - if'r u tt o r ^^<off 

S3^S2>'«5^.0^^"^^^'^*^^''^^^- MIS— 'X7t#* 

ffl ^ ^ * - ^^ K ^ « « ^ '•2 ^ ^ '^'^ ^ 
-sri^iia i r i>m» ^ - tf JSiisffl^^f* 1^ tf <^>sis* 

[000 1 ] 
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2 

[0 002] 

1f «^<Dl8iiniS:^mt£:EllH 5 ii^ft < ftilSt' C i 

[0003]* tc. -1f <tMRte«fewi^;.54<5)*J^ 

^l-^"- li. ©f* 1^ --If iSlSF^r-ftx i 0 . 
@fliU--1fi«.©®ttU>X5ft*^<^>^^ti^J:*J t^---^ 

--If c^ifejt V Mm < , -if flaM'X)*^^-^ 

[0004] l^i^lS, 7 ^ ^ > :/a*fltctl:^, 1 

iN9f*U-1f=g:W-^>^«. 4^«l*:L.-1f<0l%ity,^ 

3tfi}tT'6C:i30^X'ee-2>o lai^, @«tu-1f«i»*. *>«^ 

u -1f 05%*^^C5«^'&*:>^ i^'**^ S 
[0006] -toCJ^fiXi b-C, -:X5^^cv§til«^^^3£^ 

tc«j:-:^r. -:;;:7c4^»i*b-tfru-^S^3!>^»i*5n, 

[0007 ] CCrf^Si4;^£^><0J*. 4la9«cu-tf<D« 
^ - TtiSfi^^t*, 1 0 0 %XWX < . IJtJ 5 0 ^^tiS 

r*o, ^»i^-'V'o>f&th^mrn\t. ( i r' 
4^i»f*U'-if7L.^tc*j«r»-CJi:, Jgl@<^^5^l*»Jat:'^ 
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[0 0 0 8] ^mWi^-if<o^f^i^ t^^, 

[0009] U^(r>~X7C^^i^\y-^"r \^'i^^<J>'- 
^5^ 1 3 1. 1 32. 1 33. 1 3430i-enen*ffil* 

[0010] S^ft^^cJ 1 3 1 - 1 3 4 ti. 1%^^ 
t^. 5. 1 3 1 1 3 4 <om^^i:iMmt. M 

igtc«, » 1 offlx**)^ (mi*, 5 oe- 1 0 0 
m> . 

[001 1 ] S?&*fl^O J' 1 3 1 1 3 4 tc4ijt:f ^± 

r u -rsE^ 1 *5»a$n^»i^tK:^o«^ i <D±Ttc<* 

Hi. «ft w in X « 1 0 0 m<^>tti®g-«:t#^ fc»T 0 ^@ 

[00 12] -;X7c^f*t/-tfru-<#.^uc*ror 

^<i5i^iP^ci 1 3 1 ^tc, 5ten8tc^ 

-r <fc ^ tCTIft©^*^'^^ 1 3 4 ^4t:?jfetl-&. — -Xtc 

g^ + >4wU3iCQt«Jl*®«:iit>'«^* -? ^ P 5^ + 

[0013] jite'^:^&--^ire\t. n^<o^wmn 

^t. i^iPT'o^ri? 1 3 1 --1 3 4^:ii3&orc?fe*p7K^ 

nr/ ?ia3l^i°i 1 or'7n'r:^ifiitc^aiT^^fei«HZ)ffln^ 

^mu^iyO>X'3ryho «P^^KtS12t*. ?1^ifl;k«: nlt-T tK 
>70f^ v>;^^^3±C^j««2i^•^^5'^^^^>^•^^'^ i 

[0 0 1 4 ] f^-^r, KStc. ^A:^r^9'C 

T^^D:;^^' 1 3 1. 1 3 2. 1 3 3. \ ZARU^^tXhO 



3) !|$ia^9-l 8 1 37 6 

A 

l5U'C?^^^cr^/i' 1 3 4, 1 3 3, 1 3 2. I3ia 

o'-en6a>ffiicc>*ia*JSi 2«:±ifii^ic«n, fttti^ifii 

[00 15] C©J:^tc. ?ftiP7K^^ftiP^P >i^ 1 3 1 
-1 3 4«:ijfeiiS1i^'^^^"'=t*;, -:^7ciH«f*^-1^ 

[0016] 

10 u:7ikr^iSt^-^7t^»»^-*'^ri^^m^xiLt, 
cti>>X'^i>h<D<r>. w^- ^mmwA4^^ft^x . 

[00l7]tr£or, gIf*U'-1^0:>^ftilX<Dt*'-i^(iS^rn 

[0018] i^^t^mm^^^^i ^—-^-^ 

30 [0019] ^m^^\t, YAG»S*u: K-:^5nA: 
Nd^ * >®K!aiI^tr- tf^^mrWL^Xts 8 0 8 n inT 
^htc^s #feit«JS35^^8 0 8nmr'f-i?<O4^«?f*^-- 

8 0 8 II m J: O^ii^^M^ VP hf^o 
0 - 3 n in/'Ci -rtK^:. 10 •COS)S±^'C 3 n in 

[0020] S ft:, mi 1 i^^rf SE^CO— 'Xtc^^W^ U 

3, 4, 5'S:;<5f-I^O'C. ?^^7^P -i^i? 1 3 2, 13 

v>^»^W3, 4, 5^51-7X^150, ^feipT'P 
i;' 1 3 3 . 13 2 ^tJfe±L/, SJil3<Q?^iflV'D 1 

[ 0 0 2 1 1 -^-C, m^^yayi^i 31 <3>?^*p4;<^)ia 
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1 or>|fe^?^^t* J: ^&m\^ h T ^> C i 
[0022] Vi>'OUiy^h. iSai;^iieB#cc:fcC:f 10 

ia^xjx^ ^^©tr-i?^^i^:^^'r?iS^t^> s o 8 nin-c- 

^- - 

?^4p:?'P 5» 1 3 1 - 1 3 4CC*iWi-?-^ ^ + 

[0024] *3^c, ^il5laA:^'^^^P=9' v>^-i^3. 
ffjB£'r-6fciW^:«. ttlXX»<^*iJP. x::»9^>i^^icj: 

[0025] t fc. -^X^n*a»i* r L- ^ 1 til 

T u #,^f bd^sa i nc o X I ^ -60 

[0026] 

[0027] ®-:X7c^iStrt^^'-'t^>' L^^^^^'S^^^'*' 



^>^feijjffi^^iTp9^ vv^.^uctot-'C. ?^iP7KtJ--^ifil 

[0 02 8] ©^Sillffi-^'^ i^O^ir^^oUeO'C. ^— 
®— ;X7c^«* T U H'3K^<^±T®CCP8a. 

[0 02 9] 

<D«:gV7 hS«:ilA ir*i, Sf*U'-1t'J«i^<!«il^ 

[0030] ':XiC, -:-X7C*«*L.— !^'rt"YS^^?^ 
-< a =^ 1- >-t' jni*-j4c»r'itn-^i6i 

^flptB^n^fca!). li®5Mfc^*?C0--X7c^«?f*^'^ 

•tf 7 u 3K^«|oi— <^>iafi:<o?^^*'cj*^ $ n. fift± 
^. 'e.ii:finix^<ol*ffl*5n3«g'cab^>. 

[003 1 ] 

ISiiCtftiti* 1 7 t-^X^*«<* ^5^.^ 1 tii^ 

^^^if^i^ i)mm=}R^^^^^^^^ ^ nr - ,X7c^ 

[00321 M^c, CO>^'t> cc^iflS^ nfcz::X7c4^?»i* 
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[0033] ?ft*Pffl^-^ i^D^ V 1 6 t-'X7t^ 

[0 03 5] m^X. ^Am^^*-^K1 8)&^6^» 

[0 03 61 r^d. ^sjn^^^O^ftiflffi^ + ^-t^^H 6^:3l3& 
[0037] ^<Ofcii>. -:X7tM^^f^i--'*rr\^^m^ 

*)tti,^^m'7'<po^^i'A^)iis^mx. -ixtc^ 

n. sec, ^C9TS<^>^^^P^-^'^ 
[0 03 8] c ncc J: . ^xco—XTc^^i^i^-'^r 
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s 

i%ii\mmm%»xihh(ox\ cnhu:\tmmBtM>^ 

[0039] 02tC, YAG2t^atCK-7^nft:Ncl-r 
zti^dM^^^^ ^ ^^^^^^^^^'^^^^^^ ^ 

3«. A„=80 8nm«tetr-t:!RiR<^>f 
^-^fg^^U. •eoOiSr<0*fii±*it*AA..*i3 

10 1 0 0 0 4 0 3 mm^^X'7fit'^ux'<K>m^Miim<f> 
[0 04 1 ] ?j^gcomstc4^'r^>iSft$*u) . 

3 II mZ-CiJ^i^r. SJ4l:^iilcB*tc: 1 0'C<DmS±^t- 
^^^ipiaH-'S: L/c^-^, 3 II mfc Wa«^<08 0 5 n in 

--V'7\y^^\nm^^(OX^i>o cniCJrO, JStli;'73l 

ij^'r J: ^ 3 II m ItSifi^KlfetS ^'^ ^ ^ 2 1 

[0042] L*^€>, z:-:X7cr u-^fk^n/c^riz)— :'X 
[0043] ^^jfee^tcff;^ -;x7c4^«9i* r L- 

#.^^C0ii3£:7"P'teX'S:ll3--liI 1 O^C.^-To 5feT\ mS 

jUA=£:*^tcs*. Etc. m4icnir^^i^. }%nm^ 

40 'tPAi^-h ( 1 1 luinxeminxo. 0 1 inin) C^rie 

[0 04 4 ] ;Xii:, lilSfc^n-rjr^ii:. ^^m-^^ipo 

iti^^u-lfTU-^^.^ ( 1 1 inmx eminxo. 2 8 
mm) D-SrfR^b. HiC. (3 6 tc^T J; ^ tc , 

[0 04 5 ] l37tC7nT«fc^tc, —Xtz^ 

50 ^r. ?ftipffl-?^ j?p^i'>4^-Ji'A«:S/iu, mVko>'7 
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ceo 



[0 04 6] -ecom, igetc^t-Jr^ic, -:X7C*a»i* 
u-1fr U-^S^^ (4 2:^^?^' i', 1 SOinin) ^?A«S 

5iO. tkn<ilb F^ty bGV»m h;Ui?7g f ■ in 

[004 7] 3E«c, mstc^^rji'^ic. m^^tifc^^ 
nf^>ffAffi. aEalfll^^5^-J^FH^:&'rtf#a>l«:t:^^ 

[0048] 

©^HifeJS, i3ic5a:^l6J53fe-. Sii-. 1**'^ 

[@2] 



10 



20 



30 
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[04] -:X7C*«»U'-1^'Tix^»^iSi&:^u-bA 

[06] -:X7CiN9<*U— !^'rU'iS^<OiiaS:^a-bX 

[08] -;X7C*?9i*u— !^'TU'^*^^fl>i43S::^n-b^ 
-Sr^J^-rx^t^X'^j^^o 

[09] -IX^C*?**!^— !^'TU'^«^^<^>«3S:^oHzA 
€r^r:'rxf£l2l'C^-6o 

[010] -:X7n#?9i*^ -t^'T U ^^(C>i:Ji^::^P -b 

[011] s£*c^?-iX7c*«i*^-ifr ^-^^^^«:^Jxf 
«ta0r^>^>. 

[012] Nd:YAGC>«t|KA-^i' ^^I'^^^i^*^**'^ 

[i5^ift««j 

1 -^x^i^ajf^u-ifr u-^^^ 
10 ^^iPTkaEtii^ifil 

m-anfi^^^p-^ ^ n ^ > 



1 1 

1 6 
1 7 
1 8 
1 9 



[03] 





] 
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[@9] 



[@ 1 0 ] 




Bliss 
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